Male brook sticklebacks were capable of recognizing and discriminating between the scent from nesting, conspecific males and ovulated, conspecific females. In recognition trials, they spent more time near the female, than near the male scent. Males spent more time near the male scent during the choice trials because they decreased the amount the amount of time spent near the female cue. Male brook sticklebacks were capable of recognizing and discriminating between the scent from ovulated conspecific and heterospecific (Gasterosteus aculeatus) females. They were not attracted to the scent from the heterospecific, but they did spend more time near the surface and direct more surface nudges towards the stimulus drip, indicating that they recognized the cue on some level. When the cues were presented together, males spent more time on the conspecific side. Males only directed courtship pummels towards the female-based cue. The intensity of pummeling can be arranged as: number to conspecific female number heterospecific female > number to conspecific male or water control. The number of courtship pummels directed towards the conspecific female stimulus decreased significantly when the odour of a conspecific male or heterospecific female was present. This paper contributes to the growing database demonstrating that courtship communication in gasterosteids is multimodal, encompassing (minimally) visual and olfactory components.
Introduction
Although chemical cues are often an important component of terrestrial courtship (reviewed in Rekwot et al., 2001) , relatively little is known about the role for such cues in aquatic mating systems. Intuitively, one might predict that scent would play only a supporting role in water, which is often a turbulent medium. Computer simulations coupled with experimental manipulations, however, have revealed that variability in concentration fluctuations, pulse and interpulse intervals, the formation of scented eddies in the water column, temporal filter properties of chemoreceptor cells, and the active sampling movements of the receiver can all combine to extract temporal, intensity and directional information from an outwardly chaotic odour plume (e.g. Moore & Atema, 1988; Moore, 1994) .
Most of the research concerning the role for olfaction in piscine mating systems has been focused on the male's response to female-based chemical cues. Although the particular details of the male response are lineage specific, the response itself is one of general attraction to the female scent. For example, male fathead minnows, Pimephales promelas (Cole & Smith, 1987) and Puntius gonionotus (Liley & Tan, 1985) begin courting in the area of scent release despite the absence of visual cues. Male rainbow trout, Oncorhynchus mykiss, respond to the urine from an ovulated, but not an unovulated, female by increasing their movement, apparently searching for the source of the odour (Olsén & Liley, 1993) . Male western mosquitofish, Gambusia affinis, are attracted to the scent of females at any stage of the ovulatory cycle, but they dramatically increase their gonopodial thrusting behaviour towards odour from a receptive female (Park & Propper, 2002) . The ability to distinguish between unreceptive and receptive females based upon scent alone is clearly beneficial to the male, who saves valuable time and energy by courting only females who are physiologically ready to respond to that courtship. Depending upon the system, females may benefit from this type of 'fertility advertisement' by decreasing the amount of male harassment outside their receptive period, and by inciting competition among various suitors during their fertile period (Park & Propper, 2002) .
Gasterosteids have never been investigated to determine whether males respond to female-based odours. In an extensive series of experiments, which involved sectioning five cranial nerves and their branches, Segaar et al. (1983) discovered that an intact nervus olfactorius was important for the
